The electrochemical behavior of iron, carbon steels and low alloy steels in bicarbonate-bearing solutions has been studied due to its theoretical importance in understanding of anodic reaction mechanisms [1] [2] [3] [4] , and due to the practical applications such as corrosion in oil and gas fields, corrosion and stress corrosion cracking of gas transmission pipeline steels, corrosion in concrete pore environments, and corrosion in simulating groundwater environments of candidate waste disposal sites [1] [2] [3] [4] [5] [6] . The effects of sulfate on corrosion and electrochemical behavior of iron and steels and the multiple effects of bicarbonate ions on anodic reactions have been reported [1] [2] [3] [4] [5] . The purpose of this work was to study the effect of sulfate ions on the nature of the surface state of iron in dilute bicarbonate solutions and how surface state influences the anodic behavior of iron afterwards. The changes of open circuit states and anodic processes of iron with sulfate concentration in dilute bicarbonate solutions were investigated by measurements of open circuit potential (OCP), potentiodynamic polarization and electrochemical impendence spectroscopy (EIS). All tests were carried out in naturally aerated x mol/L NaHCO 3 + y mol/L Na 2 SO 4 solutions at 25 o C, with x of 0.02 and 0.05 and y from 0 to 1.0. All potentials were measured and quoted against saturated calomel electrode (SCE). In the absence of sulfate or in the presence of a low concentration of sulfate in dilute bicarbonate solutions, iron is in passive state with corrosion potential of approximately -0.3 V. High electrochemical impedance was obtained. No obvious active-passive transition is shown on anodic polarization curves. In the presence of a high concentration of sulfate in dilute bicarbonate solutions, iron is in active dissolution state with corrosion potential of around -0.75 V. Low electrochemical impedance was observed. Typical activepassive transition was observed on anodic polarization curves and related to the sulfate concentrations. Anodic polarization curves of iron in dilute bicarbonate solutions change with sulfate concentration due to the multiple effects of sulfate. In the presence of a high concentration of sulfate, anodic polarization curves exhibit current peaks as the results of the activation of iron by sulfate ions. Bicarbonate ions can inhibit anodic dissolution of iron in solutions with high concentrations of sulfate.
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